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Description 

This invention relates to erasable, reusable optical recording elements, particularly optical recording 

elements and a method for erasing such elements. 
5 Recording elements In which Information is recorded by thermally deforming an optical recording 

layer are known. Such elements are useful in rapidly recording large amounts of digital Information in a 

small area. These elements are also useful in recording video Information. 

Recording on an optical recording element is accomplished by an Information modulated beam of high 

energy density radiation such as a laser beam. The laser beam is focused onto the surface of the optical 
10 recording layer of the element. The recording layer absorbs energy from the laser so that a small portion of 

the layer is deformed thereby forming an Information bearing record element The deformations may be In 

the fbmi of pits, holes or other changes in the material. This technique of optical recording on a heat- 

deformable recording layer is usually referred to in the optical recording art as "ablative recording". 
Generally, there is continuous relative motion between the laser beam and the layer so that as the laser 
IS is pulse modulated, discrete deformations of varying sizes are created in the layer. The sizes and spacing of 

these deformations constitute the encoded Information. A variety of materials has been proposed for use 

for the heat-deformable recording layer. 

It is known to protect optical recording layers with overcoats. U-S. Patent 4,069,487 disclosed 

protective overcoats having a thickness of from 0.15 \xm to 10 pm. 
20 Recording elements having an amorphous optical recording layer comprising a dye and a binder are 

disclosed In U.S. Patent 4,380,769. This element stores the infonnation In the form of heat deformations in 

Information tracks. This element can be erased by applying heat uniformly over the surface to smooth out 

the Information tracks. Erasures cannot be carried out on such elements selectively, track by track or on 

portions of such tracks. 

25 It Is the object of the present invention to provide recording elements having optical recording layers 
which can be erased selectively track by track or portions of such tracks. 

The foregoing object Is accomplished by providing a novel erasable, reusable recording element 
comprising a support having thereon a deformable amorphous optical recording layer of a dye with a 
binder characterized in that the layer has a ceramic overcoat having a thickness greater than 0.05 pm and 
30 not more than 0.3 pm. 

The Invention also provides a method of erasing an optical recording element of the invention 
comprising the steps of: 

providing an Information bearing record element In which the Information is encoded In Information • 
tracks in the form of heat deformations In the heat-deformed optical recording layer; and 
35 applying sufficient heat to the information record element to smooth out the heat deformations 
forming the Information tracks wherein the heat is applied by selectively focusing one or more beams of 
high energy density radiation, which Is absorbed by the optical recording layer, on the particular 
information track(s) or portion of track(s) to accomplish at least partial erasure. 

Rgure 1 shows a schematic apparatus for recording, reading back Information and erasure on the 
rff* recording elements of the invention. Rgures Z,aDSi 3 show a cross section of a recording element of the 
invention before and after recording respectively. 

Useful recording elements are disclosed in U.S. Patent 4,380,769. Such recording elements comprise a 
support having thereon an optical recording layer that Is an amorphous layer of a dye and a binder. Such 
layers having an absorption factor of at least 20 at a first wavelength and being substantially transparent at 
45 a second wavelength are partlcuiariy useful. Layers having this level of absorption factor are capable of 
being thermally deformed by a beam of high energy density radiation of the first wavelength to form a 
deformation comprising a hole or depression. 

The "absorption factor" of the amorphous material is defined as the product of the weight fraction of 
dye included in the amorphous material and the molar extinction coefficient of the dye at the wavelength of 
so the recording beam of choice, divided by tiie molecular weight of the dye (MW), and having the units of liter 
per gm-cm. 

Other useful layers are disclosed In U.S. Patent 4,415,621 granted to Specht et al, November 15, 1983; 
U.S. Patent 4,446,223 and U.S. Patent 4,499,1 65. 

Useful ceramic materials include aluminum oxide, silicon monoxide, SiO, silicon dioxide, SiOz, silica 
55 glass such as Schott-Glass* (available from Schott Glass Company), quartz and magnesium fluoride 
(MgFz). 

Figure 1 shows schematically an apparatus for making the information bearing record element used in 
the erasure method of this Invention. The apparatus Is also used for playing back the information 
therefrom. Recording Element 16 comprises, as shown in Figure 2, an overcoat layer 41, heat-deformable 
60 amorphous optical recording layer 42 reflecting layer 43 surface smoothing layer 44 and substrate 45. 

The optical recording layer 42 preferably has a very high optical density, i.e., an absorption factor f 20 
or great r at the wavelength of th recording beam f choice, in order t be able to absorb sufficient energy 
from the rec rding beam t und rgo proper thermal deformation. 

As depict d in Figure 1 in r sponse to a drive signal, the int nslty of a recording' laser beam 10 is 
65 modulated in accordance with information to be recorded on recording Element 16. The modulated laser 
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beamjs collect d by a lens 14 and colllmated by a lens 18 and is directed by means of mirror Elements 20, 
23 and 24 to a high numerical aperture lens 26 which focuses the modulated laser beam to a recording spot 
on the recording Element 16. 

During recording, the recording Element 16 is spun at a constant rate, e.g„ 1800 rotations per minute 

5 (rpm). As a result, a track of encoded information 30, in the form of heat deformations, is recorded on the 
optical recording layer and recording Element 16 resulting In an Information bearing record element As 
recording continues, the recording spot 28 Is caused (by means not shown) to scan radfally inward across 
the recording Element 16, thereby causing information deformatiions to be recorded along a spiral track 
that extends from an outer radius Ro to an Inner radius R,. The sizes and spaclngs of the recorded 

10 deformations vary In accordance witii the information contest of tiie recording laser drive signal, as well as 
with radial position on the recording Element 16. 

When the recordings are carried out the optical layer deforms to form pits. The pits In this embodiment 
represent the recorded Information. Rgure 3 Is a cross section of recording Element 16 after Information 
has been recorded showing a pit 46 and an associated dome 47. The dome is formed In tfie overcoat durino 

75 pit formation. " 

During the readback process, the now information bearing record Element 16 Is spun at the same rate 
as It was spun during the recording process. A laser beam 22 from a readout laser is expanded fn diameter 
by means of lenses 34 and 36. A diode laser could also be used for readout. The optical path of the readout 
laser beam is folded by a beam splitter 21 and mirrors 23 and 24 so that the readout laser beam Is focused 
to a playback spot on the recording element 16 by the high numerical aperture lens 26. The recording disk 
16 is assumed to be of the reflective type so that the radiation forming the playback spot is reflected back 
through the high numerical aperture lens 26 after Interacting with tiie Information marics recorded on the 
optical element 16. (In the case of a transmlssive optical element, the playback optical system would be 
arranged so that the playback spot would pass through the optical disk In order to interact with recorded 
information marks.) A lens 38 directs reflected laser radiation which has been diverted by the prism 
beamsplitter onto a detector 40 which produces an electrical playback signal in response to temporal 
variations In the Irradlance of tiie reflected laser radiation falling on the detector. 

In the method of this invention the overcoated Information bearing element produced by the above 
,n ^^^I^u®^ recording process is erased by subjecting selected Infomnation tracks thereof to a laser beam as 
30 described above m tiie recording or playback process. This erasure beam may be unmodulated or 
modulated at a frequency high enough to cause adjacent beam exposure spots to overiap to a large extent 
thereby producing a quasi-continuous exposure. The laser beam radiated is absorbed by tiie recording 
layer creating heat which causes the Information track upon which the laser beam Is focused to smootii oirt 
as descnbed below. The erase laser beam can be the same beam used during the recording process. 

Overcoats are essential to the erasure method of this Invention. First, the overcoats prevent loss of the 
material ablated during the recording process. This is Important since erasure and re-recordina Invoh^es 
smoothing out ablated pits by refilling tiie pits with tiie original recording layer composition, 
tho ^f?;°r!I Vl' ?® provide stress that opposes the pushing of the recording layer material into 

the pit rims during recordings. The same stress forces tiie material back toward tfie pit centers durina the 
erasure exposure. Electron micrographs have^own tiiat thin overcoats up to about 0.05 um tend to form 
dome-like structures situated over the pits which trap the material ablated from the recording layer to form 
pits during the recording process. In Rgure 3, a dome 47 Is shown. The heated material solidifies In tiie rim 
around the pit Dun ng the erasure exposure, the material trapped In tiie pit rims Is reheated by absort)fng 
energy from the laser beam. This reheating causes the ablated material to become plastic. The stre^ 
produced by the overcoat causes the reheated plastic ablated material to flow back Into tiie pit 

Thicker overcoats {above about 0.05 ^m) also trap material ablated from recording layers. Thev 
i«Tdi1n 7"°'^ ^fCT'^^!! formation and form shallower domes during the t^lZS pro4^.^ife 
!hf last Jot'!' ^ ^""^ ""^'^ "^^^"^ revolutions or JaWef ti^oijh 

almrlL^^anv^irir^^^^^^ T'^^ sufficient laser power, erasure can be accomplished with overcoats of 

almost any thickness. Choosing an appropriate overcoat thickness for a given application is a trad^ff 

?a^r^\^he?att^^^ ^'"^ ^^^""^ ^« forrSer and thlc^^^^^ 

Readbacks carried out after a single erasure cycle (I.e., one pass of a pit through the unmodulated laser 
Sd i^^ment M^^^^^^ "l^" (carrler-to-noise ratio) compared to t'he CNR the orlffnaMnfrn^tic^^'^^^^ 
sncS it fncnrn ^'^^"'^ ^"^'^ '^''^^^ ^"^^^'^ beam slightiy so tiiat ite 

r^nlln K '""I' °' "^""^ ""^^^^ **^®y "^^v® ^^~"9h the spot, additional material 

caused to flow back into the pits and the readout carrier-to-nolse ratio Is reduced further. By using this 
technique with overcoated recording elements having heat-deformable optical recording layera one^^ 
d'Lte^eS^^^^^^ Infomiation tracks, or portions ther!^of?so thS c^^^^^^ 

deterted above th noise level of the rec rding element This Is referred to as complete erasur 
h« H^oi'^f^rr;^"""^^^!.®"? ^ ' ^ practical system because tiie readback electronics can 

Sona? s r t^dl^Sn"? ' f^"'*" ^^'''V "^"^"'^"^ ^^^^^'"9 « ^^^^ain tiireshoid. vShen a new 
65 ^^2^J^L^r^^ previously rased track, it has been demonstrated that In some applicati ns n 
65 Interference from th previous recording can b observed. HHi'vau ns n 
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The preferred overcoats have thicknesses in the range of 0.05 [im up to 0.1 \xm. For erasure purposes 
overcoat thicknesses up to 0,3 |im are also useful. Above 0.3 \xm the power needed to erase becomes 
Impractical for commercial recording instruments. 

The erasure method of this invention can be optimized further by optically tailoring the laser beam spot 
5 to have one high Intensity region on one edge of the track, another high intensity region on the other edge 
of the track and a lower intensity region In the center of the track. Of courser the same result could be 
obtained by using two different lasers and focusing each laser spot on a different edge of the track through 
one lens system. 

The method can be further optimized by elongation of the laser erase spot in the intrack direction to 
to provide a longer exposure time. This will permit erasure In some cases in a single revolution. This 
elongation could be accomplished optically or by using additional lasers having their fbcused spots offiset 
After a selected information track has been erased, as described above, other high quality recordings 
can be made in the erased information tracks. The CNR obtained Is similar to the CNR obtained on the 
original blank overcoated recording element That CNR is achieved with the same laser power as used In 
ts the initial recording. This demonstrates an erasable, reusable system. 

The ceramic overcoated record element is capable of many record/erase/record cycles. 
The following examples will Illustrate the invention further. 

Two different recording elements were prepared and used In testing the method of this invention. Each 
was prepared as follows. A 300 mm diameter circular glass substrate was spin-coated with a surface- 
20 smoothing composition by flooding the glass substrate with the smoothing composition at low rpm (about 
80—100 rpm) and then leveling the coating by advancing the speed to about 500 rpm. The surface- 
smoothing composition comprised: 



25 



pentaerythritol tetraacrylate 20 g 

a low-viscosity urethane-acrylate 
monomer (UV-curable Topcoat 
874— O-aOOa"* Fuller O'Brien Corp.) 20 g 

30 2-ethoxyethanol 60 g 

a coumarin sensitizer composition 3 g 

surfectant 3 drops 

35 

The coated and dried surface-smoothing composition was cured by Irradiating with a 3000 watt pulsed 
xenon arc lamp at 46 cm (18 inches) for 4 minutes. 

The thus smoothed surface of the substrate was then coated with a 0.05 [xm thick reflecting layer of 
aluminum by vapor deposition. . 
40 Coating compositions comprisfng'a 1 : 1 mixture of a dye, or a mixture of dyes; and a binder dissolved 
in bromobenzene were prepared. The coating composition were spin coated on the reflecting layer at a low 
rpm and then leveled at about 1300 rpm. 

Using the above procedure, two different recording elements were prepared which were identical 
except for the optical recording layers. The dye and binder for each of the two elements were as follows: 
45 Optical recording Element 1 was a 1:1 mbcture of dye and binder. The dye was itself a 1 :1 mixture of 



50 



55 



60 



CsHsCHt'' '^S''^ ^S'' ^CHiCeHs 



and 



« X 0 
(cH, ) 2 caf '^s^ '^cH (ra, ) . 

The binder used was a mixed compound represented by the structure: 
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OCOB^ 



il 

0 



-Br 



Mbl« % 

35% 

30% 
35% 



Optical recording Element 2 was also a 1 :1 mixture of two dyes and binder. The dye was a mixture of 
two Isomers as follows: 



r-<_>.CH=CH-< )..< 
CFsSO,® 



and 



;!'^=cH-<-<.-<-™' 

II • CH3 

0 CFjSO,® 

The binder was a mixed compound represented by the structure: 



il . CHs ... C\ 

-CH»-I^ |-C>-'"S==-<*"> 



ci 



• -Br 



Itole % 
65% 



35% 



Mole % 



16.67% 



50% 



16.67% 



16.67% 



After drying, the r cording elements were overcoated with a Schott-Glass available from the Schott 
Glass Company. Ov rc ating of the element was carried out by vacuum deposition. 
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Example 1 

The record/erase/record cycle described herein was carried out 3500 times on a 0.3 lam Schott-Glass 
overcoated Element No. 1 . Carrier-to-noise ratio of 60 decibels (8.8 MHz carrier, 30 KHz bandwidth, element 
speed 19 m/sec) was obtained at the final recording. 

5 

Example 2 

The record/erase/record cycle was carried out on 0.3 \im Schott-Glass overcoated Elements 1 and 2. 
After the first recording, the elements had a CNR of 50 decibels. This CNR was reduced to only 20 decibels 
when subjected to three revolutions through the laser erase spot. The 50 decibel CNR was reproduced 
to upon re-recording each element 

Example 3 

The record/erase/record cycle was carried out on both Elements 1 and 2 with 0.01 [m and 0.05 pm 
Schott-Glass overcoats. Each of the prepared elements were found to be erasable on a selective basis, track 
fs by track, when subjected to the erasure process described hereinbefore. Re-recording results were similar 
to .those obtained on the original blank recording element 

Claims 

20 1. An erasable, reusable recording element 16 comprising a support 45 having thereon an optical 
recording layer 42 comprising a deformable amorphous layer of a dye and a binder characterized in that the 
recording layer has a transparent ceramic overcoat 41 having a thickness greater than 0.05 pm and not 
more than 0.3 pm. 

2. The element of claim 1 wherein the recording layer 42 has an absorption factor of at least about 20 at 
25 a first wavelength and Is substantially transparent at a second wavelength. 

3. The element of daim 1 or daim 2 wherein the support 45 has thereon the following layers in the 
following order: 

a) a smoothing layer 44; 

b) a metal reflection layer 43; 

30 c) the optical recording layer 42; and 
d) the transparent ceramic overcoat 41. 

4. The element of daim 1, 2 or 3 wherein the overcoat is glass. 

5i The element of daim 1, 2 or 3 wherein the overcoat Is Schott-Glass. 

6. The element of claim 1, 2 or 3 wherein the overcoat material is selected from the group consisting of 
35 SIO2, MgFa, SiO, quartz, silica and glass. 

7. -A method of erasing an optical recording element comprising the steps of: 

providing an information bearing record element 16 In which the information Is encoded in 
information tracks In the form of heat deformations 46 In a heat-deformed optical recording layer 42; and 

applying sufficient heat to the information record element to smooth out the heat deformations 46 
40 forming the informaticirtracks; — — 

characterized In that the optical recording element is an element according to any one of the preceding 
daims; and 

the heat is applied by selectively focusing one or more t>eams of high energy density radiation, which 
is absorbed by the optical recording layer, on the particular Information track(s) or portion of track(s) to 
45 accomplish at least partial erasure. 

8. The method of claim 7 wherein the beam of high energy density radiation Is a laser beam which is 
first focused on one edge of the information track and then on the other edge of the information track to 
smooth out the heat deformations making up the track. 

9. The method of claim 8 wherein a single laser beam is tailored optically to have a high intensity 
so region at each edge of the Information trackis). 

10. The method of daim 7 wherein a laser beam spot Is focused on one edge of the information track 
and another laser beam spot fs focused on the other edge of the information track. 

11. The method of daim 7 wherein the selected information track or portions thereof is subjected to 
multiple exposures of the laser beam in order to smooth out the heat deformations making up the 

55 information track. 

12. The method of claim 7 wherein the laser beam spot is elongated in the direction of the selected 
information track. 

PatentansprOche 

60 

1. LSschbares, wiederverw ndbares Aufzelchnungsel ment 16 mit elnem TrSger 45, auf den eine 
optlsche Aufzelchnungsschlcht 42 mit einer def rmierbaren amorphen Schlcht aus elnem Farbst ff und 
einem Bindemittel aufgetragen ist, dadurch g kennzeichnet, daft die Aufz ichungsschicht eine 
transparente keramische Oberzugsschlcht 41 mit ein r Dfck von grd&er als 0,05 pm and nicht mehr als 0,3 
65 pm aufwelst. 
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2. Element nach Anspruch 1, in dem die Aufzeichnungsschicht 42 bei einer ersten Wellenlange einen 
Absorptionsfaktor von mindestens etwa 20 aufweist und bei eIner zweiten Wellenlange praktisch 
transparent 1st. 

3. Element nach Anspruch 1 oder 2, In dem der TrSger 45 die folgenden Schlchten In der folgenden 
Reihenfolge aufweist: 

a) etne gidttende Schlcht 44; 

b) eine Metallreflexionsschicht 43; 

c) die optlsche Aufzeichnungsschicht 42 und 

d) die transparente Iceramlsche Oberzugsschtcht 41. 

4. Element nach Anspruch 1, 2 oder 3, In dem die Oberzugsschlcht aus Glas besteht. 

5. Element nach Anspruch 1, 2 oder 3, In dem die Oberzugsschlcht aus Schott-Glas besteht. 

6. Element nach Anspruch 1, 2 oder 3, In dem das Oberzugsschfchtmaterial aus der Gruppe folgender 
Materiallen ausgewahit ist: SlOa, MgFa, SiO, Quarz, Kieselerde und Glas. 

7. Verfahrenzum Ldschen eines optischen Aufzeichnungselementes mit folgenden Verfahrensstufen: 
Bereitsteilung eines Informatlonen aufweisenden Aufzeichnungselementes 16, In dem die 

.Informationen in Infbmiatlonsspuren in Form von Wanmedeformationen 46 In einer durch W§rme 
'defomnlerten optischen Aufzeichnungsschicht 42 Icodlert sind; und 

ZufOhren einer ausreichenden Wdrmemenge zu dem infbnmationen-Aufzelchnungselement zum 
Zwecke der AusglSttung der WSrmedefbrmationen 46, die die Infonnatlonsspuren bllden; 
dadurch gekennzelchnet, dafi man als optisches Aufzeichnungselement ein Element nach einem der 
vorstehenden AnsprQche verwendet und daB die Warme durch selektlve Fokusslerung von einem oder 
mehreren Strahlen einer Strahlung hoher Energfedlchte zugefOhrt wird, die durch die optlsche 
Aufzelchungsschicht an der spezlellen Informatlonsspur(en) oder Tellen der inform£rtionsspur(en) 
absorblert vWrd, urn mindestens eine teilweise Loschung herbeizufOhren. 

8. Verfahren nach Anspruch 1, In dem der Strahl einer Strahlung hoher Energiedlchte ein -Laserstrahl 
Ist der zundchst auf eInen Rand der Informatlonsspur und dann auf den anderen Rand der Informations- 
spur fokusslert wird, urn die Wdrmedeformationen, die die Spur bllden, auszuglatten. 

9. Verfahren nach Anspruch 8, in dem ein einzelner Laserstrahl optisch derart zugeschnltten wird, daB 
er eInen Berelch hoher Intensitat an jedem Rand der lnformationsspur(en) aufweist. 

10. Verfahren nach Anspruch 1, In dem ein Laserstrahlspot auf eInen Rand der Informatlonsspur und 
ein anderer Laserstrahlspot auf den anderen Rand der Informatlonsspur fbkussiert wird. 

11. Verfahren nach Anspruch 1, In dem die ausgewdhlte Informatlonsspur oder Telle hiervon 
mehrfachen Exponierungen durch den laserstrahl ausgesetzt werden, un die Wdrmedeformationen, die 
die Informatlonsspur bilden, auszuglStten. 

T2. Verfahren nach Anspruch 1, in dem der Laserstrahlspot in die RIchtung der ausgewShlten 
Informatlonsspur verlSngert wird. 

Revendlcatlons 

1. Element d'eTTTSglstrement optique 16 effagable, rdutilisable comprenant un support 45 recouvert 
d'une couche d'enreglstrement optique 42 comprenant una couche amorphe dSformable contenant un 
colorant et un liant caractdrisS en ce que la couche d'enregistrement porte une surcouche de ceramique 
transparente 41 ayant une 6pal$seur supdrieure d 0,05 pm et ne depassant pas 0,3 pm. 

2. Element selon la revendicatlon 1 dans lequel la couche d'enregistrement 42 a un facteur 
d'absorptfon d'au molns 20 d la premiere longueur d'onde et est pratlquement transparente h la seconde 
longueur d'onde. 

3. Element selon la revendicatlon 1 ou 2 dans lequel le support 45 ports dans I'ordre les couches 
suivantes: 

a) une couche de lissage 44; 

b) une couche rdfi^chissante m^tallique 43; 

c) une couche d'enregistrement optique 42; et 

d) une surcouche de ceramique transparente 41. 

4. Element selon les revendlcatlons 1, 2 ou 3 dans lequel le surcouche est en verre. 

5. Element selon les revendlcatlons 1, 2 ou 3 dans lequel la surcouche est en verre Schott-Glass®. 

6. Element selon les revendlcatlons 1, 2 ou 3 dans lequel le materiau de la surcouche est choisi dans le 
groupe comprenant SiOa, MgFz, SIO, le quartz, la silica et le verre. 

7. Proc§d6 d'effacement d'un element d'enregistrement optique 16 dans lequel les Informations sont 
codSes dans des pistes d'enregistrement sous la forme de deformations 46 fndultes par la chaleur dans une 
couche d'enregistrement optique 42 deformee par la chaleur; 

et dans lequel on applique une chaleur sufflsante sur I'^lSment d'enregistrement pour aplanir les 
deformations 46 induites par la chaleur formant les pistes d'enregistrement; 

proc^dd caractdrlse en ce que ledit dldment est un element selon I'une quelconque des r vendlcatlons 
pr^cedentes; 

et en ce qu' n applique la chaleur sdlectivement en concentrant un ou plusleurs falsceaux de 
ray nnement de densltd d'^nergle eiev^e — rayonnement qui est absorb^ par ia couche d'enreglstr ment 
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optique — sur une ou plusiers pistes particull§res d'enregistrement ou sur une portion de la ou desdites 
pistes pour obtenir un effacement au molns partiel. 

8. Proc6d6 selon la revendlcatlon 7 dans lequel le falsceau de rayonnement de densftd d'dnergle 6lev6e 
est un rayon laser qui est tout d'abord concentre sur un bord de la piste d'enreglstrement puis sur Tautre 

^ bord dela piste d'enregistrement pouraplanir les deformations Induites par la ciialeur qulforment la piste. 

9. ProcddS selon la revendlcatlon 8 dans iequel un faisceau laser unique est optiquement moduli pour 
presenter une region de density d'energie 6iev6e sur cheque bord de la ou des pistes d'enregistrement 

10. Proced^ selon ia revendlcatlon 7, dans lequel le falsceau laser est concentrd sur un bord de la piste 
d'enregistrement et un autre faisceau laser est concentrd sur I'autre bord de la piste d'enregistrement 

11. Proc6d6 selon la revendlcatlon 1, dans lequel la piste d'enregistrement ou les portions de piste 
choisles sont soumlses ^ des expositions r^p^tdes de rayon laser pour aplanlr les d^fbrmatfons induites 
par ia chaleur fbrmant la piste d'enregistrement 

12. Proc^de selon la revendlcatlon 7 dans lequel I'impact du falsceau laser sur I'eldment est allongd 
dans la direction de la piste d'enregistrement cholsie. 
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